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Evaluation procedure for functional state of central nervous system - uses formula relating ! 
values of EEG rhythms to indicate whether central nervous system is functioning normal . 
or not. 

DMITRIEVA N V 91.11.21 91SU-5027161 
(95.07.20) A61B 5/0476 : ■ '- 

The procedure consists of recording an electroencephalogram, separating the delta, J 
theta, alpha and beta rhythms and then processing them mathematically. The relationship ' 
between EEG frequencies is then determined from a formula based on the mean frequen- , 
cies for the delta, theta, alpha and beta rhythms, and indicator values produced from the j 
relationship. 

Where there is an indicator value of 1.0 +/- 0.05 the central nervous system's con- : 
dition is taken to be satisfactory; a deviation of 10-20 per cent from this value indicates 
a tense functional state, and a deviation of over 20 per cent as a dysfunctional state. 

ADVANTAGE - More precise evaluation and more effective diagnosis of early 
st/"»es of central nervous system dysfunction. Bul.20/20,7.95. (4pp Dwg.No.0/0) ' 
rt<j-115591 
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P0CCM&CK0E atehtctbo 
nO PATEHTAM M TOBAPHbIM 3HAKAM 



< 12 ) OflMCAHME H3QBPETEHMfl K HATEHTY POCCMklCKOfi OEflEPAU MM 
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(46) flaTa ny6jiMKai4>w: 20.07.1995 

(56) Ccbiniw: rwH3t>ypr fl.A. m ap. MeTOAMKa 

aBTOMBTM3HpOBdHHOM OIJ8HKM 33f A™ 

onpeAaneHHw rpynn pwoca naTonormi I4HC. 
MeTOAMMBcicMe peKOMeHAauMM MwH3Apaaa 
PC0>CP. 1989, c.6-9. 
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flMMTpwosa HiiHa BacmibeBHa 
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(54) CnOCOB OI4EHKM <l>y H KL4H OH AJlbH OTO COCTOflHMfl HEHTPAJIbHOfi HEPBHOfi CMCTEMbl 



(57) Pec|>epaT: 

M3o6peieHne othocmtch k MeAHUMH© m 
KHMHUMecKoR oneKTpoa^e^^orpacfMM, M 
woxeT ObiTb Mcnanb30BaH0 Ann panned 
A^arHocTMKM 3a6ojieBaHHfi 14HC ti npoBeAewvin 
6onee rny6oKoro HeBpo/iorvmecKoro m 
cfcyHKUMOHajibHoro o6cneAOBaHMfl. Cnoco6 
no3BQn«eT noBbicuTb TOHHOCTb onpefle/ieHMfl 
c}>yHKMMOHanbHoro coctohhmh L4HC. Ann 3Toro 
oi^eHMBaioT 3aperwcTpnpoBaHHyio 33r c 
BWAeneHMeM ochobhwx pmtmob no (£opMyrie w 



AononHnrejibHo onpeAejifltoT cooTHowenne 

M8CTOT B 331", COOTHOWeHMe HHABKCOB 3TMX 

MacTOT n cooTHoiueHMR cpeAHWX aMruiMiyA 3a 
anoxy 10 c. Hpn BennMUHe KoacjKjniLjMeHTOB 
nponopi^MOHanbHOCTM MacroT n mhabkcob nacroT 
1 ,309 ± 0,07 m aiwinnviTyA 1.0 ± 0,05 onpeAenmoT 
cocTOflHue yAoaneTBopMTe^bHoe, npa 

i13MeH8HMM aTMX BeJWVHH OT 10 AO 20% - 

cocTOflHue 0yKKqnoHanbHoro HanpaxeHMH m 
Gonee 20% HapytueHne <J>yHiqnoHanbHoro 
oocroflHMfl UHC. 3 Ta6/i. 
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(54) METHOD FOR EVALUATING FUNCTIONAL STATE OF THE CENTRAL NERVOUS SYSTEM 



(57) Abstract: 

. FIELD: . medicine. SUBSTANCE: method 
involves evaluating recorded electric 
encephalogram detecting main rhythms - 
according to a formula and additionally 
determining frequencies relationship in the 
electric encephalogram, relationship among 
indexes of these frequencies and mean 
amplitude ratios for 10 s long epoch. The 
state is considered to be satisfactory, if 



the values of the coefficients of 
proportionality of. frequencies and frequency 
indexes are equal to 1,309 ± 0,07 and 
amplitude ratios are equal to 1,0 ± 0,05. The 
values being changed from 10 to 20% 
functional disturbance is considered to take 
place. If the change exceeds 20% functional 
stress is considered to take place. EFFECT: 
enhanced accuracy in determining functional 
state of the central nervous system. 3 tbl 
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, M3o6pereHne othocmtch k MeAMijHHe, b 
MacTHOcTM k cnocooaM A^amocTHKH 
c})yHKi^noHajibHoro cocto«hmh newpanbHofi 

HepfiHO^ CHCT6Mb! (UHC), M MOXC6T 6b1Tb 
MCnO/lb30BaHO B KJlUHUMeCKOfi 

3Jieicrpo3H4ec|}ajiorpa4)MM Ha AorocnwTajibHOM 
orane b npoqecce AwcnaHcepn3aqnn 
HaceneHMfl, a™ paHHefi AnarHocTMKM 
3a6oneBaHiiK MHC m npoBeaeHKH 6onee 
myooKoro HeBPonorvmecKoro n. 



4)yHKUMOHanbHoro o6cneAOBaHMn. 

BbicoKafl uHAUBk^yanbwafl n3MeHHWB0CTb 
KapTMHbi 3neKTpo3Hi^ect)anorpaMMbi (330 
a^opoBbix B3pocnbix nioAefi, ujupoTa BapnaHTOB 
T3K HaausaeMOfi 33I"-fi HopMbi ao chx nop 
cny)KMT mctomhmkom pRfla HepetueHHbix 
BonpocoB. 8 nepByto owepeAb, oro othocwtch k 
oMeHb cyii^ecTBGHHOMy npw OL^eHKe 
MMHMManbHbix HapyiueHM^ ' pfrrMitKki 
paannMeHMio "HopMajibHbix" m He3HannTenbH0 

M3MeHeHHbDC 331". 

MHoroHWcneHHbie craTHCTWMecKwe 
Marepnanu * no HeoAH03HaMHoc™ 
xapaKTepucTHK 33r SAopoBoro ^enoBem aaioT 
ocHosaHkie Ann flanbHePtwero noncna hobwx 

nOAXOAOB K OLieHKe MUHKMaXIbHblX H3M8HeHM^ 

sneKTpuMecKOM aKTHBHOcru M03ra npn 
AHcnaHcepn3aHnw HaceneHUfl ki onpeAe/ieHun 
T3K HaabiBaeMbix rpynn puaca nioAefl c 
paannMHbiMkf oTKnoHeHWflMM b 
3Jieicrpo3HLjeo>anorpaMMax 

Hawobnee 6jim3KV1M k npeAnaraewoMy 
cnocooy sKcnpeccHbfi ot^efiKM 33r flBJiflefca 
cnoooG a BTOMaTvisn poaaHHoft oi^eHKM 33r Ana 
onpeAeneHMfl rpynn pucKa n naTOJiorwi UHC, 
comacHO KOTopoMy npn oocneAOBaHiw 
naLtneHTa npoBOAHTca oGmenpMHflTaa 
craHAapTHaq 3arwcb aneKTpwMecKOM aKTHBHoc™ 
Moara Ha sneiapoaHqec^anorpac^ c 
MOHonormpHoft h ownonapHoii KOMwyTai^nePi 
sjieicrpoAOB. 3anncb npoBOAHTCH a cocTOflHHM 
noKOfl (a- saKpwTbiMH ma3aMn) m bo bdsmw 
o6inenpnHRTbix otyHiqwoHanbHbix npo6. flanee 
npoBQAMTCfl npoi^eAypa KOAHpoBaHMH 33F, 
KOTopafl cocroiiT b BM3yajibHotf oqeHxe 3annce& 
m c{K>pMann3aL;MH pe3yjibTaTOB MCcneAOBaHMfl. 
KoAMpoBOMHafl Ta6j»4i4a BicnioqaeT cnwcoK 
napaMeipoB cfroHOBofl 33r m 33r*peaKi^nfi 
o€cneAyeMoro Ha ocHOBHue cpyHKijMOHanbHbie 
npoGw. Ymbt 33r-peaKUMM ocHoaaH na 
AMHaMMKe H3M6H6Hki^ 3JibG>a-pMTMa nocne 
4>yHKUMOHajibHOM npo6bi. 

HeAocraTKOM 3Toro cnocooa aanFieTCfl 
KOAvipoBaHne 33r Ha ocHOBe pe3ynbTaTOB 
BM3yaJibHo« oljohkh 3anMceCi 331", hto mmogt 
Bee tot ace cy6"beKTHBHbiM xapaiaep oueHKK 

BHAWMblX M3M6HeHH^ 33r M nOGTOMy JlMUJb 
H63HaMUlTenbH0 nOBbllliaeT TOMHOCTb Ol^eHKM 

33r npn onpeAeneHMH rpynn pucKa m 
riaTOJioiviH L|HC. 

Mexibio K3o6peTeHMfl flBJWGTCfl noBbitueHne 
tomhoctm cnoco6a oqeHKM m ero ynpomeHne. 

3to AOCTuraeTcw TeM f hto y nai^neHTa b 
cocTOflHUM noxofl npoBOA«T 3anncb 

3JieKTpMMeCKOM aKTMBHOCTH M03ra Ha 

3JieKTpo3Hqec}>anorpacf)e c MOHonorapHOi^ m 
6nnoriKpHoR KOMMyTaqneR oneiapoAOB. 
npoBOA«T aHanw3 33r c BbiAeneHMeM 
ocHOBHbix dmtmob a. 6, a, p n onpeAenflioT 
cooTHOLueHne wacroT no <})opMyne 

— x ff 

MacroTa 3a 10" snoxy AenbTa-pwTMa, Tq, 



f to we, T3Ta-pwTMa, Tu; 

B 

f to ace, anbcfca-pwTMa, Tu; 

f to )Ke, 6eTa-pnTMa, Tu; cooTHoujeHne 
P 

MHA6KCOB 4acroT no (^opMyne 
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I Z G, 6 WHA6KC CyMMbl A^lbTa- M T3Ta-pMTM0B; 

I HHAeKC anbcfra-puTMa; 
or 

I mha^kc 63Ta-pnTMa; cooTHoiueHne 
P 

cpeAHHx aMnnnTyA yKa3aHHbix MacTOT sa 10" 
snoxy no 4»pMyne 

W 2 tab A cpeAHWfl 
a 



aMnnnTyAa 3a 10" 3noxy A©«n bTa-pMTM a t mkB; 
A to we, T3Ta-pnTMa f mkB; 
8 

A to ace, anw|)a-pMTMa, mkB, 
d 

A to »ce, 63Ta-pnTMa, mkB. 
P 

npM Wi W 2 1»309 + 0,07 m N 1,0 ± ± 0,05 
.oDpeAennioT yAoaneTBopMTenbHoe.cocTOflHM.e, 

npH M3M8H9HMM M W 2 W1M N OT 10 AP 20% 

onpeAB/uiioT cocTonHne opyHKmioHa/ibHoro 
HanpwKeHMfl m nepeHanpjwceHMn m 6onee 20% 
HapyujeHne o>yHKi4MOHajibHoro cqctohhua l\HC 
(Pmck naTO^orvmecKoR pyiocpyHKUflM MHC) 
W 1. W 2 , N KoacfccfJiitvieHTbi 

nponopuMOHanbHocTvi. 

CnocoS ocyiuecTBJWioT cneAyiou^MM 
o6pa30M. 

y nai^neHTa perncTpwpyioT c noMOU^bio 
3neKrpo3Hi^e4)anorpacpa (cpupMa "MeAMKop", 
BeHrpM^) 33r 0OMaT0-ceHcx)pHoiH oojiacru b 
coctohhmm noKOfl c 3aKpbiTbiMn masaMM npn 
6nnonflpHOM otb©a©hhm npoAoruKMTe/ibHocTbK) 
1 mmh (npn MOHMTOpHHre c pa3nnHHow 
AnoKpeT hoct b io) . ripn aHauiM3e 33r BbiAeraiOT 
ocHOBHwe phtmw 33f: a, 6, a. p. flanee 
onpeAe/iaioT cooTHOiueHMe MacTOT aa 10 c 
snoxy, cooTHoweHMe MHAeKCOB MacTOT, 
cooTHoujeHne cpeflHUX aMruiuiTyA yKaaaHHbix 
MactoT aa 10 c snoxy m no c^opiwyjiaM, 
yKasaHHbiM Bbiuje, onpeAe/inioT K030>o>(ii\HeHTb} 
nponopmiOHanbHOCTM Wi, W 2 n N. Hpn 
W ! W 2 1 f 309± 0,07 n N1.0+ 0,05 onpeAe/woT 
yA08JieTBopnTejibHoe cocTo^Hvie; npn 

M3MeHeHMH MX OT 10 AO 20% COCTOHHkie 

(fiyHjqMOHanbHoro HanpnxeHk^ n 
nepeHanpnKeHun u oonee 20% HapyiueHne 
c})yHKUMOHanbHoro coctohhm« UHC (puck 
naTonorMHecKoK AMcxfjyHKqun MHC). 

n p m M e p 1. 3-Ha H.O. 40 neT. 
KnnHHKO-3neKTpo3Hue0anorpact)HMecKoe 
o6cneAOBaHne no npoTOTuny: o>OHOBaH 33r c 
a6contoTHO AOMUHwpyKJiAMM anbc£a-pwTMOM ( 
npooa c phtmumbckoCi 0oTOCTMMyjiflUMeCi 
Bbi3biBaeT cneAOBanne pmtmob, npooa c 
n/inepBeHTU/iamiefl ycuneHkie anbo^a-pnTMa. 
flnarH03: npaiaMHecKM 3AopoBa. 

OqeHica 33r no npeAnaraeMOMy cnocooy 
npuBeAeHa b Ta6n. 1. 

OTKnoHeHvie ot K030>ctJMqMeHTa 
nponopunoHanbHoro cooTHoujeHUJi cpeAHHX 
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mgctot w cpeAHMx aMnnnTyA (W 1,309) He 
npeswwaeT 5% cooTHoweHMe mhaskcob MacTOT 

6J1I43KOK 1,0. 

3aKnicweHwe: oTKnoHeHwB b 33r HeT, 
yAOB/ieTBopwTenbHoe (frywajwoHanbHoe 
cx>cronHne. 

n p n m e p 2. K-b C.H. 26 ner. 
KnnHMKO-0M3HQnorviMecKoe sawiKweHMe no 
33Po6cneAOBaHMK) (no npoTOTuny): 
anbcba-pHTM b cbOHOBOfl 33f pemcrpupy eTCfl b_ 



Biifle OTflenbHbix anwfca-BOJiH, npo6a c 
pviTMUMecKoK <poTQCTmynn\\m% hb BbisbmaeT 
peaK\\m cneAOBaHH* pmtmob, bo BpeMH npo6bi 
c mnepBeHTunnuwe^ xapaicrepticTWCM 33P 
Ae4>opMnpyioTC«. 3aKntOMeHne: npaKTHMecKn 
3AopoB. flnarH03 HeBponaTonora: 
acreHO-BereTaTHBHbiR cmhapom. 

flaHHbie 33r-o6cneAOBaHM« no 
npeAnaraeMOMy cnoco6y npuBBACMbi b ia$n, 2. 

3aKDK)MeHMe; 0TKTi0H8Hne ot Koacf). 
nponopi^MOHanbHoro cooTHOujeHvm (W 1 . 309), 
cpeAHetf 4acT0Tbi Ha 26% cpeAHefi aMruiHTyAbi 
Ha 11% cooTHoiueHvin mhabkcob 6ajibtue 50% 

CocroflHue 0yHKUMOHanbHoro HanproKeHup w 
nepeHanpsixceHtin. 

n p m m e p 3. n-Ha H.B. 42 roAa. 
KnnHHKO-3JieKTpo3HL\ec|)anorpact)MMecK08 
oScneAOBaHwe (no npoTOTuny): o5uimm 
aMnnviTyAHbi^ yposeHb 33f cHiwceH. 
A/ibcpa-pMTM npaKnmecKW OTcyTCTBy st , 
pen/iCTpapyeTca AMC|xt>y3Ha« TaxupviTMMHecKafl 

6eTa-aKTMBHOCTb B COMeTaHUM c nonnTponHbiMM 
cMhvia- m A^bra-^eGaHtiflMM: ripw 
4>OTOCTUMyiiRi^u peaiquR ycBoeHMfl puTMa b 
AnanaaoHe TeTa-nacroT. Ha 3tom (pone 
perficnrpvipyiOTCft eA^HUHHwe pa3pflAbi 
a/ih4>a-Korie6aHH^. Flpn mnepBemwiHijuM 
noaannioTCH BcnwoiKM BepeTeH anwj5a-pwTMa. 
flnamo3: modpyH¥x\m cpeflHux cTpyioyp 
ronoBHoro Mosra. fluamoa HeBponaTonora: 
BereTococyAncrrsw amctohha MeiuaHHoro 
xapatcrepa c neKOTopwM npeo6naA9Hi/ieM 

CMMnaTHHeCKOfl HepBHOfl CMCTBMbl. 

MnrpeH03Hbia napoKCH3Mbi. 

OiieHKa 33P no npeAnaraeMOMy cnoco6y 
npuBeAeHa b Ta6n. 3. 

OrKnoHeHue cpeAHHX aMixnuTyA pmtmob ot 
Koocp. nponopijMOHa/ibHoro cooTHoiueHMfl (W 
1,309) Gonee 40% cpeAHHx MacroT 10% m 
coarHoweHMe MHAeicca 6onee 50% 

3aKn?oMeHne: c^yHtquoHajibHbie W3MeHeHMfl 
Anc6anaHC ochobhwx phtmob c naTononmecKofi 
AHccfcyHicijweR (puck naTononymecKofi 

AHCCfcyHKlJMM L4HC). 

TaKMM o6pa30M, B OTJlMHKe OT 
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cnoco6a-npoTOTvina, rAe nepBMMHoe onucaHne 

3J1 e KT pMMeCKOM aKTMBHOCTM M03ra M OTBeTOB Ha 

4>yHKHM0HanbHb!e npo6w npoBOAMTCfl Ha 
0CH0B3HMM 8ti3yanbH0fl oi^eHicvi 3anwce& 33r c 
noMomwo cneunanbHo pa3pa6oTaHHofi 
K0AHP0BO4HOW TaSjiMHbi, npGAno)KeHHbiii cnoco6 

n03BOJlHBT nOBblCMTb TOHHOCTb OL^eHKW 

c})yHKi4MOHanbHoro coctohhuh Mosra Ha 
ocHOBanuM KonnMecTBeHHoro onpeABJieHUfl 

nnnrMfHHP.Mna cpe^HHX MaCTQT 

mhabkoob w aMnnnTyA- 3to nosBonneT noBbicvrrb 
3CtX|)eiCniBHOCTb AMamocTHKW paHHMX CTaAuR 
HapyiueHun 33r, mto oneHb Ba)KHo npvi 
MaccoBbix o6cneAOBaHWflx HaceneHwn b 
3KcnpeccHOM pe>KviMe. 

(DopMyxia M3o6peTeHMfl: 

CnOCOB OI4EHKH d>yHKI4HOHAJlbHOrO 
COCTOflHHfl LtEHTPAJlbHOl?! HEPBHOf^l 
CUCTEMb! (UHC) nyTGM pemcTpaL^nn 
3neKrpo3Hiie<t>anorpaMMbi (330, BbmeneHMj? 
AenbTa (o), TeTa (e). anw|)a (a). 6eTa (p), 
Phtmob c nocneAytouieR MaTeMaTMMecKoii 

06pa50TK0fl, OTTIMMaWlAM^CH TeM, MTO 

AonoriHUTejibHo onpeAenfiwT cooTHoiueHne 
qacTOT c co^ > 33r no (fcopMyjie 



ta© f 5 , f*, f 0 , & cpeAHflfl MacTOTa 

OOOTBBTCTBeH HO AenbTa-, T3T3-, a/ibc^a-, 

6eTa-pnTMa. Ti^, 3a anoxy 10 c. cooTHOUJeHHe 
mhabkc/OB N sacrroT no (popMyriB 

FAe ISa, 9 MHAeKC CyMMW Ae/ibTa- n 
T3Ta-pMTMOB; 

!a,lp MHAeKCbi aribcfca-OsTa-pHTMOB, 
cooTHoiueHMe cpeAHMX aMnnwiyA W2 MacTOT 
33r 3a snoxy 10 c no c^opMyne 



A — A . 

_a d 

A 6' A P 



tab Ao, A^, Aa, A/5 -cpeAHRn aMnnwiyAa 
cooTBeTCTBeHHO AenbTa-, T3Ta- f anbcpa- m 
63Ta-pnTMOB, mkB, 3a anoxy 10 c; n npn 
w i=<e 2 =1,309 + 0,07 m N 1,0 ± 0,05 cocTOflHMe 
L(HC OLjeHMBaiOT kqk yAPaneTBopMTenbHoe, npn 

OTKnOHeHMM M o 2 win N Ha 10 20% OT 
yKa3aHHwx BenuMMH KaK cocTOHHwe 
0yHia\MOHanbHoro nanpfl>KeHMfl, a npn 
oTKnoHeHHH 6onee neM Ha 20% KaK HapytueHfie 
0yHKiAvioHanbHoro cocronHMfl MHC. 
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Ta 6jt n ua 1 



Pl/tTM 


CpeAHfl« M3CTOT3 3a 

10 c anoxv. Tu 


MHAeicc 


CpeAHPn aMnnnTyfla 
3a 10 c anoxv. mkB 




a 
/) 

C7 
** 


3 

5.5 
11 


2 

o 
8 

80 


35 
25 

*5 




20 


9 


8 




w 


1.24 


1,003 


1,259 
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Pmtm 


CpeflHSfl nacTOTa 3a 
10" anoxy, f"u 


MHfleKC 


CpeflHfls aMnnnrryAa 
3a 10" anoxv. mkB 


a 


3.5 


3 


70 


0 


6 


12 


10 


a 


9 


18 


25 


P 


30 


67 


8 


w 


1.66 


42.0 
>50% 


1.46 
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Ta 6n n n 8 3 



Pmtm 


CpeflHHn MacTora aa 
10" anoxy, ("u 


VlHAexc 


CpeAHHn aMnniiTyAa 
sa 10" anoxv. mkB 


a 


3,5 


10 


20 


$ 


7 


15 


12 


a 


12 


5 


10 


fi 


27 


75 


7 


w 


1.45 


>50% 
10.5 


1,93 
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